Rifampin was incorporated into Middlebrook 7H10 medium either by adding an aliquot of the antibiotic into melted agar (final concentration 1.0 and 3.0 gg/ml) or by submerging a 5 or 15 Mg of rifampin paper disk into 5 ml of melted agar contained in one quadrant of a Felson "X" plate. At intervals, plugs of agar were removed from the stored plates and assayed. Plates stored at 5 C for 28 days showed no loss of potency; at 37 C, the half-life of rifampin was 9 days. Stability of rifampin at these concentrations in 7H10 medium was independent of the method used for incorporation. Using the disk method, uniform rifampin concentrations of 0.75 ug/ml on day 5 for the 5-Mg disk and 2.7 sg/ml on day 6 for the 15-,ug disk were observed. Results indicated that the rifampin concentrations within the agar dilution and disk diffusion plates were equivalent at these times.
The agar dilution method routinely used for determining the susceptibility of Mycobacterium tuberculosis to rifampin is a multistepped, time-comsuming procedure in which the probability of manipulative errors is increased. A simplified susceptibility test was described by Wayne and Krasnow (7) , in which paper disks containing various drugs were submerged into 7H10 agar. Other investigators (2, 3) have reported good agreement in mycobacterium drug susceptibility profiles when comparing results obtained from the agar dilution to the disk diffusion method. It was noted by these workers that disk placement, temperature, and storage time had an effect on drug concentration in the agar medium although no attempt was made to determine these concentrations. A subsequent rifampin stability study (5) reported a reduction in the number of test strains inhibited as the 37 C incubation time increased.
In this investigation, we have used a modified cylinder-plate assay technique to study the stability of rifampin at 5 and 37 C in 7H10 agar. In addition, a study was made to quantitate the diffusion pattern of this antibiotic in the same media when submerged paper disks were used as a means of antibiotic incorporation. Assay of rifampin in agar. The microbiological potency of the rifampin-agar mixtures was determined by the method of Ryan et al. (4) , wherein agar plugs were removed from the plates with a 9-mm cork borer. The excised agar plugs were placed directly onto the seeded agar surface of an assay plate. The assay plates were incubated at 31 C for 16 to 18 h. The resulting zones of inhibition were measured and the rifampin concentrations were then calculated from a standard curve. The standard curve for this assay was prepared daily as follows: specific amounts of rifampin standard solution were added to melted complete 7H10 medium to obtain final concentrations of 0.5, 1.0, 2.0, 4.0, and 8.0 zg/ml. A 5-ml volume of each concentration was dispensed into quadrants of Felson "X" plates and allowed to solidify. Excised agar plugs of these standard curve concentrations were placed directly onto the seeded agar surface of an assay plate.
MATERIALS AND METHODS
Assay plates, using Bacillus subtilis as the test organism, were prepared in accordance with the CFR monograph (1). For samples in which the test concentrations fell below 0.5 Ag/ml, a more sensitive assay method using plates with a 10-ml base layer and Sarcina lutea ATCC no. 9341 as the test organism was used. The standard curve concentrations were reduced to 0.03, 0.06, 0.12, 0.24, and 0.48 ug/ml. Fig. 1 shows the location of the sampling sites and the distances from the disk to each site.
RESULTS
Rifampin stability. When rifampin was incorporated into 7H10 agar using the agar dilution method and stored at 5 C, no loss of potency could be detected after 28 days of incubation. The graphs in Fig. 2a and b indicate that this was true for both the 1.0-and 3.0-,ug concentrations. When similarly prepared plates were incubated at 37 C, rifampin degradation occurred from day 1. Applying the least square method to the regression lines (6), the half-life at 37 C of both the 1 concentrations were calculated to be 10 and 9 days, respectively.
Rifampin diffusion patterns. When rifampin was incorporated into 7H10 agar by means of impregnated 5-or 15-,ug paper disks, the antibiotic was detected at sampling sites A and B after 24 h of storage at 5 C. Sampling sites C and D demonstrated the presence of rifampin after 48 h of storage (Fig. 3a, b) . The theoretical, uniform rifampin concentration for a 5-or 15-Ag disk deposited in 5 ml of 7H10 agar was 1 ,gg/ml and 3 ,ug/ml, respectively. These levels were approached on day 9 for the 5-,ug disk and day 12 for the 15-,ug disk. After 20 days, the average rifampin level at all four sampling sites within the quadrant was 1.4 Ag/ml for the 5-,ug disk and 3.4 ;tg/ml for the 15-,ug disk. As with the agar dilution method, no loss of antibiotic potency was observed at 5 C when the disks were the source of rifampin.
In contrast to the slow diffusion-stable potency characteristic of the 5 C plates, the 37 C plates contained detectable levels of rifampin at all sample sites within 24 h (Figs. 4 and 5) .
Theoretical rifampin levels of 1.0 ,ug/ml of agar for the 5-,ug disk and 3.0 ug/ml of agar for the 15-gg disk were not achieved because antibiotic degradation was concurrent with diffusion. The highest average agar concentration for the 5-,g disk was 0.75 ,ug/ml on day 5; the highest average agar concentration for the 15-,ug disk was 2.7 ,ug/inl on day 6. Least square method calculation of these regression lines indicated a t1/2 of 9 days for both the 5-and 15-,ug disks. on November 3, 2017 by guest http://aac.asm.org/ testing preferential especially in laboratories where small numbers of strains are tested at infrequent intervals.
DISCUSSION

